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Abstract Based on the symbolic computation approach, multiple rogue wave
solutions of the generalized (2+1)-dimensional Camassa-Holm-Kadomtsev-Pet-
viashvili equation are studied. As an example, we present the 1-rogue wave so-
lutions, 3-rogue wave solutions and 6-rogue wave solutions. Furthermore, some
dynamics features of the obtained multiple rogue wave solutions are shown by
3D, contour and density graphics.
Keywords Rogue wave, dynamics features, Camassa-Holm-Kadomtsev-Pet-
viashvili equation.
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1 Introduction
Rogue waves (named freak waves or monster waves) are a kind of ocean
waves with strong destructive power. Its peak height is more than twice that
of other waves [1]. Rogue waves can burst out huge energy in a specific space-
time range and then disappear. Rogue waves are localized in a certain space-
time and will not spread [2]. The generation of rogue waves has a lot to do
with modulation instability. In addition to appearing in the ocean, rogue wave
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can also be used in optical fibres, Bose-Einstein condensates, super fluids,
atmosphere and so on [3]. As a result, rogue waves have attracted the attention
of many scholars [4-10]. Rogue wave solutions of many nonlinear evolution
equations are obtained with the help of symbolic computation [11-16].
In this paper, we investigate the following generalized (2+1)-dimensional
Camassa-Holm-Kadomtsev-Petviashvili (gCHKP) equation [17]
(ut + αux + βuux + Υuxxt)x + uyy = 0, (1)
where α, β and Υ are arbitrary real constants. This model represents the role
of dispersion in the formation of patterns in liquid drops. Biswas [18] presented
the 1-Soliton solution of Eq. (1) by the solitary wave ansatz. Ebadi obtained
exact solutions based on the G′/G method and exponential function method
[19]. Symmetry reductions were studied by the classical Lie group method [20].
Low order rogue waves were derived by Qin [21]. Recently, Osman [17] studied
the lump wave and multi-soliton solutions of Eq. (1). However, multiple rogue
wave solutions have not been found in other literatures, which will be our main
work in this paper.
The organization of this paper is as follows. Section 2 obtains the 1-
rogue wave solutions based on the symbolic computation approach; Section 3
presents the 3-rogue wave solutions; Section 4 gives the 6-rogue wave solutions;
Section 5 makes this conclusions.
2 1-rogue wave solutions
Based on the symbolic computation approach [22-26], suppose
υ = x+ t, β = 6Υ, u = τ0 + 2 [lnξ(υ, y)]υυ, (2)
Eq. (1) can be reduced to the bilinear form
− (α+ 6τ0Υ + 1) ξ2υ + ξ[(α+ 6τ0Υ + 1) ξυυ + Υξυυυυ + ξyy]
+ 3Υξ2υυ − 4Υξυξυυυ − ξ2y = 0. (3)
To obtain the 1-rogue wave solutions, we select
ξ(υ, y) = (υ − µ)2 + ϑ1(y − ν)2 + ϑ0, (4)
where µ, ν, ϑ0 and ϑ1 are unknown real constants. Substituting Eq. (4) into
Eq. (3) and equating the coefficients of all powers υ and y to zero, we have
ϑ0 = −
3Υ
α+ 6τ0Υ + 1
, ϑ1 = α+ 6τ0Υ + 1. (5)
Substituting Eq. (4) and Eq. (5) into Eq. (2), the 1-rogue wave solutions for
Eq. (1) can be got as
u = τ0 +
4[− 3Υ
α+6τ0Υ+1
− (µ− υ)2 + (α+ 1)(y − ν)2 + 6τ0Υ (y − ν)2]
[− 3Υ
α+6τ0Υ+1
+ (µ− υ)2 + (y − ν)2 (α+ 6τ0Υ + 1)]2
, (6)
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where τ0 is an arbitrary constant. Rogue wave (6) has five critical points as
(µ± 3Υ√
−Υ (α+6τ0Υ+1)
, ν), (µ, ν) and (µ, ν±
√
3Υ√
Υ (α+6τ0Υ+1)2
). (µ, ν) is the center.
When Υ < 0, Dynamics features of 1-rogue wave solutions are described in Fig.
1, which contains 3D, contour and density graphics. When Υ > 0, Dynamics
features of 1-rogue wave solutions are displayed in Fig. 2.
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Fig. 1. Rogue wave (6) with τ0 = µ = ν = 0, α = 2, Υ = −1, (a) 3D graphic,
(b) contour plot, (c) density graphic.
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Fig. 2. Rogue wave (6) with τ0 = µ = ν = 0, α = −2, Υ = 1, (a) 3D graphic,
(b) contour plot, (c) density graphic.
3 3-rogue wave solutions
To derive the 3-rogue wave solutions, we select
ξ(υ, y) = µ2 + ν2 + υ6 + y6ϑ17 + y
4ϑ16 + 2µυ
(
y2ϑ23 + υ
2ϑ24 + ϑ22
)
+ 2νy
(
y2ϑ20 + υ
2ϑ21 + ϑ19
)
+ υ4y2ϑ11 + y
2ϑ15
+ υ2
(
y4ϑ14 + y
2ϑ13 + ϑ12
)
+ υ4ϑ10 + ϑ18, (7)
where ϑi(i = 10, · · · , 24) is unknown real constant. Substituting Eq. (7) into
Eq. (3) and equating the coefficients of all powers υ and y to zero, we get
ϑ10 = −
25Υ
α+ 6τ0Υ + 1
, ϑ11 = 3 (α+ 6τ0Υ + 1) , ϑ14 = 3 (α+ 6τ0Υ + 1)
2,
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ϑ13 = −90Υ, ϑ23 = −
3ϑ22 (α+ 6τ0Υ + 1)
2
Υ
, ϑ16 = −17Υ (α+ 6τ0Υ + 1) ,
ϑ17 = (α+ 6τ0Υ + 1)
3, ϑ20 =
ϑ19 (α+ 6τ0Υ + 1)
2
5Υ
, ϑ15 =
475Υ 2
α+ 6τ0Υ + 1
,
ϑ24 =
ϑ22 (α+ 6τ0Υ + 1)
Υ
, ϑ12 = −
125Υ 2
(α+ 6τ0Υ + 1) 2
,
ϑ18 = [25[µ
2ϑ222 (α+ 6τ0Υ + 1)
5 − Υ 2[18τ0Υ
(
µ2 + ν2
)
[6τ0Υ (α+ 2τ0Υ + 1)
+ (α+ 1)2] + (α+ 1)3
(
µ2 + ν2
)
+ 1875Υ 3]] + ν2ϑ219 (α+ 6τ0Υ + 1)
4]
/ [25Υ 2 (α+ 6τ0Υ + 1)
3], ϑ21 = −
3ϑ19 (α+ 6τ0Υ + 1)
5Υ
. (8)
Substituting Eq. (7) and Eq. (8) into Eq. (2), the 3-rogue wave solutions for
Eq. (1) can be read as
u = −2ξ
2
υ
ξ2
+
2ξυυ
ξ
+ τ0, (9)
where ξ satisfies Eq. (7) and Eq. (8). Dynamics features of 3-rogue wave solu-
tions are shown in Fig. 3 (Υ < 0) and Fig.4 (Υ > 0). It’s very clear that there
are three 1-rogue wave solutions.
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Fig. 3. Rogue wave (9) with τ0 = 0, µ = ν = 10, ϑ19 = ϑ22 = 1, α = 2,
Υ = −1, (a) 3D graphic, (b) contour plot, (c) density graphic.
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Fig. 4. Rogue wave (9) with τ0 = 0, µ = ν = 10, ϑ19 = ϑ22 = 1, α = −2,
Υ = 1, (a) 3D graphic, (b) contour plot, (c) density graphic.
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4 6-rogue wave solutions
To present the 6-rogue wave solutions, we choose
ξ(υ, y) = υ12 + y8ϑ48 + y
6ϑ47 + y
4ϑ46 + υ
10
(
y2ϑ26 + ϑ25
)
+ y2ϑ45 + υ
8
(
y4ϑ29 + y
2ϑ28 + ϑ27
)
+ 2µυ[υ6 + y6ϑ64 + y
4ϑ63
+ υ4
(
y2ϑ69 + ϑ68
)
+ y2ϑ62 + υ
2
(
y4ϑ67 + y
2ϑ66 + ϑ65
)
+ ϑ61]
+ 2νy[y6 + y4
(
υ2ϑ57 + ϑ56
)
+ y2
(
υ4ϑ55 + υ
2ϑ54 + ϑ53
)
+ υ6ϑ60
+ υ4ϑ59 + υ
2ϑ58 + ϑ52] + υ
6
(
y6ϑ33 + y
4ϑ32 + y
2ϑ31 + ϑ30
)
+ υ4
(
y8ϑ38 + y
6ϑ37 + y
4ϑ36 + y
2ϑ35 + ϑ34
)
+ υ2(y10ϑ44 + y
8ϑ43
+ y6ϑ42 + y
4ϑ41 + y
2ϑ40 + ϑ39) + ϑ51 + y
12ϑ50 + y
10ϑ49
+
(
µ2 + ν2
)
[− 3Υ
α+ 6τ0Υ + 1
+ υ2 + y2 (α+ 6τ0Υ + 1)], (10)
where ϑi(i = 25, · · · , 69) is unknown real constant. Substituting Eq. (10) into
Eq. (3) and equating the coefficients of all powers υ and y to zero, we get
ϑ26 = 6 (α+ 6τ0Υ + 1) , ϑ29 = 15 (α+ 6τ0Υ + 1)
2, ϑ28 = −690Υ,
ϑ33 = 20 (α+ 6τ0Υ + 1)
3, ϑ50 = (α+ 6τ0Υ + 1)
6, ϑ44 = 6 (α+ 6τ0Υ + 1)
5,
ϑ38 = 15 (α+ 6τ0Υ + 1)
4, ϑ32 = −1540Υ (α+ 6τ0Υ + 1) , ϑ36 = 37450Υ 2,
ϑ31 =
18620Υ 2
α+ 6τ0Υ + 1
, ϑ49 = −58Υ (α+ 6τ0Υ + 1) 4, ϑ58 = −
665Υ 2
(α+ 6τ0Υ + 1) 5
,
ϑ37 = −1460Υ (α+ 6τ0Υ + 1) 2, ϑ55 = −
5
(α+ 6τ0Υ + 1) 2
,
ϑ43 = −570Υ (α+ 6τ0Υ + 1) 3, ϑ48 = 4335Υ 2 (α+ 6τ0Υ + 1) 2,
ϑ35 = −
220500Υ 3
(α+ 6τ0Υ + 1) 2
, ϑ42 = 35420Υ
2 (α+ 6τ0Υ + 1) ,
ϑ41 =
14700Υ 3
α+ 6τ0Υ + 1
, ϑ54 =
190Υ
(α+ 6τ0Υ + 1) 3
, ϑ57 = −
9
α+ 6τ0Υ + 1
,
ϑ40 =
565950Υ 4
(α+ 6τ0Υ + 1) 3
, ϑ64 = 5 (α+ 6τ0Υ + 1)
3, ϑ47 = −
798980Υ 3
3
,
ϑ67 = −5 (α+ 6τ0Υ + 1) 2, ϑ63 = −45Υ (α+ 6τ0Υ + 1) ,
ϑ25 = −
98Υ
α+ 6τ0Υ + 1
, ϑ69 = −9 (α+ 6τ0Υ + 1) , ϑ68 = −
13Υ
α+ 6τ0Υ + 1
,
ϑ62 =
535Υ 2
α+ 6τ0Υ + 1
, ϑ65 = −
245Υ 2
(α+ 6τ0Υ + 1) 2
, ϑ46 =
16391725Υ 4
3 (α+ 6τ0Υ + 1) 2
,
ϑ56 =
7Υ
(α+ 6τ0Υ + 1) 2
, ϑ53 = −
245Υ 2
(α+ 6τ0Υ + 1) 4
, ϑ60 =
5
(α+ 6τ0Υ + 1) 3
,
ϑ27 =
735Υ 2
(α+ 6τ0Υ + 1) 2
, ϑ34 = −
5187875Υ 4
3 (α+ 6τ0Υ + 1) 4
,
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ϑ59 = −
105Υ
(α+ 6τ0Υ + 1) 4
, ϑ61 = −
12005Υ 3
3 (α+ 6τ0Υ + 1) 3
, ϑ66 = 230Υ,
ϑ52 = −
18865Υ 3
3 (α+ 6τ0Υ + 1) 6
, ϑ30 = −
75460Υ 3
3 (α+ 6τ0Υ + 1) 3
,
ϑ51 =
3ν2Υ [(α+ 6τ0Υ + 1)
7 − 1]
(α+ 6τ0Υ + 1) 8
+
878826025Υ 6
9 (α+ 6τ0Υ + 1) 6
,
ϑ39 = ν
2[
1
(α+ 6τ0Υ + 1) 7
− 1]− 159786550Υ
5
3 (α+ 6τ0Υ + 1) 5
,
ϑ45 = ν
2[
1
(α+ 6τ0Υ + 1) 6
− α− 1]− 300896750Υ
5
3 (α+ 6τ0Υ + 1) 4
− 6ν2τ0Υ. (11)
Substituting Eq. (10) and Eq. (11) into Eq. (2), the 6-rogue wave solutions for
Eq. (1) can be obtained as
u = −2ξ
2
υ
ξ2
+
2ξυυ
ξ
+ τ0, (12)
where ξ satisfies Eq. (10) and Eq. (11). Dynamics features of 6-rogue wave
solutions are shown in Fig. 5 (Υ < 0) and Fig.6 (Υ > 0). It can be found that
there are six 1-rogue wave solutions.
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Fig. 5. Rogue wave (12) with τ0 = 0, µ = ν = 1000, α = 2, Υ = −1,
(a) 3D graphic, (b) contour plot, (c) density graphic.
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Fig. 6. Rogue wave (12) with τ0 = 0, µ = ν = 1000, α = −2, Υ = 1,
(a) 3D graphic, (b) contour plot, (c) density graphic.
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5 Conclusion
In the paper, the gCHKP equation is investigated. Multiple rogue wave solu-
tions are discussed by using the symbolic computation approach. As an result,
the 1-rogue wave solutions, 3-rogue wave solutions and 6-rogue wave solutions
are presented, respectively. Meantime, their dynamics features are displayed
in Figs. 1-6. From the above calculation process, the symbolic computation
approach is more useful and direct, but the calculation amount is very large,
which needs the help of Mathematical software.
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